We investigated narrow line Seyfert 1 galaxies (NLS1s) at optical, mid-infrared (MIR) and X-ray wavelengths, comparing them to the broad line active galactic nuclei (BLAGNs). We found that black hole mass, coronal line luminosities, X-ray hardness ratio and X-ray, optical and MIR luminosities are higher for the BLAGNs than for NLS1s, while policyclic aromatic hydrocarbon (PAH) contribution and the accretion rates are higher for the NLS1s. Furthermore, we found some trends among spectral parameters that NLS1s have and BLAGNs do not have. The evolution of FWHM(Hβ) with the luminosities of MIR and coronal lines, continuum luminosities, PAH contribution, Hβ broad line luminosity, FWHM[O III] and EW(HβNLR), are important trends found for NLS1s. That may contribute to the insight that NLS1s are developing AGNs, growing their black holes, while their luminosities and FWHM(Hβ) consequently grow, and that BLAGNs are mature, larger objects of slower and/or different evolution. Black hole mass is related to PAH contribution only for NLS1s, which may suggest that PAHs are more efficiently destroyed in NLS1s.
INTRODUCTION
A specific group of Type 1 active galactic nuclei (AGNs), narrow line Seyfert galaxies (NLS1s) have the broad emission lines in the optical part of spectra, although the broad lines are narrower than in the spectra of other Type 1 objects, so called Broad line Seyfert 1 galaxies -BLS1 (Zhou et al. 2006; Tarchi et al. 2011) . Not much is known about the nature of these objects: their ambiguous characteristics challenge the Unified Model of AGN. NLS1s are less often radio-loud (only ∼7%; Komossa et al. 2006) , have relatively strong optical Fe II emission, weak [O III] emission, denser broad line region (BLR) clouds, large CIV blueshifts, and at X-rays -NLS1s have strong soft excess emission below 1 keV and a rapid flux variability, compared to BLS1s (Zhou et al. 2006; Nikołajuk et al. 2009; Tarchi et al. 2011; Shapovalova et al. 2012; ). NLS1s have a lower optical variability and possibly lower average inclination than the BLS1s (Liu et al. 2016; . NLS1s are fainter than BLS1s in the UV and at hard X-ray (Grupe et al. 2010) . Järvelä et al. (2015) showed that NLS1 sources with higher black hole masses (M BH s) are more likely to be able to launch a powerful relativistic jet and be detected at γ-rays.
It is found that the accretion rate in units of the Eddington accretion rate for NLS1s is larger than for the broad line AGNs ⋆ E-mail: mlakicevic@aob.rs (BLAGNs) (Bian & Zhao 2003, and references therein) . That is consistent with the finding that the NLS1s are hosted mostly in barred Seyfert galaxies, as 65% of the NLS1s have bars, while only 25% of BLS1s have bars (Crenshaw et al. 2003) . These stellar bars could be an efficient way of transporting large amounts of gas and dust to the inner region (Deo et al. 2006) . Deo et al. (2006) found that 80% of the NLS1s have large nuclear dust spirals, while 32% BLS1s have these structures.
The usual estimation is that NLS1s have lower M BH than other Seyfert 1 (S1) galaxies (Mathur 2000; Wang & Lu 2001; Deo et al. 2006; Jin et al. 2012a) . It is believed that NLS1s are regular Seyfert galaxies at an early stage of evolution (Mathur 2000; Mathur et al. 2001) and that their black holes may still be growing (see Jin et al. 2012a , and references therein). However, some other studies show that NLS1s have similar M BH and Eddington ratio to BLS1s, but difference between them is in the geometry (Baldi et al. 2016; Liu et al. 2016) . Additionally, Rodríguez-Pascual et al. (1997) noticed NLS1s with the high-ionization UV permitted lines, Lyα, C IV λ1550, and He II λ1640 with full width at half maximum (FWHM) of broad components ∼ 5000 km s −1 . Therefore, NLS1s do contain gas that is moving at velocities comparable to those found in S1 galaxies.
Balmer and [O III] lines seems not to be the AGN, but the starforming processes. As well, in radio-quiet NLS1s, the radio and infrared emission is more likely generated via the star formation processes, than by the central source (Järvelä et al. 2015) . Additionally, in a group of optically detected Type 1 AGNs, Popović & Kovačević (2011) found that starburst dominated galaxies have several correlations different from the rest of objects, such as the correlation between FWHM of broad emission line Hβ -FWHM(Hβ) and the optical AGN continuum luminosity at 5100Å (L5100), which suggests the relation between BLR and the ionization source.
When we summarize all these facts, there are several scenarios or reasons why NLS1s differ from BLAGNs: 1) They have more starbursts and therefore some correlations are different (Popović & Kovačević 2011) ; 2) They may be young S1 galaxies in the early stage of evolution, where the black hole is still growing (Grupe 2004; Jin et al. 2012a) ; 3) Some estimations show a lower M BH in NLS1s than in BLS1s (Wang & Lu 2001) ; 4) They have more bars and dust spirals (Deo et al. 2006 ) and higher accretion rate (Bian & Zhao 2003) ; 5) NLS1s may be ordinary Seyfert galaxies with a different geometry (Baldi et al. 2016; Liu et al. 2016 (Dasyra et al. 2011; Rodríguez-Ardila et al. 2011; Hill et al. 2014 (Schmidt & Green 1983) . In this study we use the term broad line AGNs (BLAGNs) and there we include both BLS1 and all quasars with broad lines (FWHM(Hβ)≥ 2000 km s −1 ; see Sec. 2.1).
Here we compare some MIR, optical and X-ray spectral characteristics of BLS1s and BLAGNs, and their correlations, in order to explore their structures and activities. We find some differences that may help in understanding the physics of these objects. This paper is organized as following: in Sec. 2 we describe the sample and the method of the analysis, in Sec. 3 we present the results, in Sec. 4 we discuss the results, and in Sec. 5 we list our conclusions.
THE SAMPLE AND METHOD OF ANALYSIS

The sample
In the first part of this study, Sec. 3.1 and 4.1, we analysed the differences between NLS1s and BLS1s, using the AGN sample from Sani et al. (2010) , consisting from 60 NLS1s and 55 BLS1s, from which only 49 NLS1s and 54 BLS1s were used, as they gave satisfactory fits using deblendIRS routine (see Sec. 2.2). These objects were carefully chosen as S1 galaxies, as non-radio loud quasars classified as S1n, S1, S1.0 or S1.2, with redshift ≤0.2, that are observed with InfraRed Spectrograph -IRS (Houck et al. 2004) from the Spitzer Space telescope. Their criterion for NLS1s was that FWHM(Hβ)≤2000 km s −1 (Véron-Cetty et al. 2001) , and that the ratio of total [OIII] λ5007 to total Hβ is <3 (Véron-Cetty et al. 2006) . In this work we adopted FWHM(Hβ)≤2200 km s −1 , as it is given in , and that total [OIII]λ5007 to total Hβ <3.
In the second part of this study, Sec. 3.2, 3.3 and 4.2, we compared the characteristics of 64 NLS1 and 99 BLAGN objects from Sani et al. (2010) , Lakićević et al. (2017) , Jin et al. (2012b) , , Nikołajuk et al. (2009 ), McLure & Jarvis (2002 and Whalen et al. (2006) , that were observed by the IRS on Spitzer, and some optical data exist in the literature mentioned above. For the objects from Lakićević et al. (2017) the criterion for NLS1s was that FWHM(Hβ)≤ 2200 km s −1 , and that the flux ratio of total [OIII] λ5007 to total Hβ is <3 (Osterbrock & Pogge 1985) . The fluxes of [OIII]λ5007 and total Hβ, and their ratios, for 7 objects from Lakićević et al. (2017) , that were not previously classified as NLS1s, are given in the Appendix A. We concluded that these objects are NLS1s. The rest of the objects are classified as it is given in corresponding literature (Table 1) .
The Method
82 objects from the sample were already analysed in Lakićević et al. (2017) and therefore we took the optical and MIR parameters from that work. For the rest of the data, we calculated MIR parameters (see below), and adopted the optical data (FWHM(Hβ) and L5100) from the literature ( Table 1) .
The low-resolution IRS spectra (Lebouteiller et al. 2011) , fully reduced and calibrated, were downloaded from the Combined Atlas of Sources with Spitzer IRS Spectra -CASSIS 1 database. The spectra were fitted in deblendIRS code (Hernán-Caballero et al. 2015) . This routine, written in IDL, performs the decomposition of spectra to AGN, PAH and stellar part. More about this analysis can be found in Lakićević et al. (2017) . The products of the fitting were MIR parameters: fractional contributions of AGN, PAH and stellar components to the integrated 5-15µm luminosity, named RAGN, RPAH and RSTR, respectively (RAGN + RPAH+ RSTR=1), spectral index of the AGN component -α, the silicate strength -S SIL 2 , χ 2 , the coefficient of variation of the rms error (CV RMSE ) and monochromatic luminosity of the source at 6 µm, hereafter L6 (Hernán-Caballero et al. 2015; Lakićević et al. 2017) . The resulting MIR parameters are given in Table 1 . The luminosities of the Hβ broad line (the sum of intermediate line region -ILR and very broad line region -VBLR components) for the sources from Lakićević et al. (2017) are the only optical parameters calculated for this work (Table 1) . Their optical data are available in the SDSS Data Release 12 (DR12) (see more in Lakićević et al. 2017) .
We used X-ray data from the 3XMM-DR5 version of XMMNewton serendipitous survey (Rosen et al. 2016) , that provides measured fluxes and hardness ratios (HRs). HR is defined as HR1,2=(F2-F1)/(F2+F1), where F2 is the flux of the harder band (higher energy) than F1. The indices 1, 2, 3, 4 and 5 mark the narrow bands: 1 = 0.2 -0.5 keV, 2 = 0.5 -1.0 keV, 3 = 1.0 -2.0 keV, 4 = 2.0 -4.5 keV and 5 = 4.5 -12.0 keV. In such a way the hardest sources would have HR of 1, while the softest would have HR of -1. We found HRs Table 1 . The MIR and optical data for the NLS1s and BLAGNs, respectively. Column (1) -source name, (2) -redshift, (3) -FWHM(Hβ) = FWHM of broad Hβ component, (4) -logarithm of AGN luminosity at 5100Å, multiplied with 5100, (5) and (6) -fractional contributions of AGN and PAH components to the integrated MIR luminosity, respectively, (7) -silicate strength, (8) -spectral index, (9) -monochromatic luminosity of the source at 6µm, (10)-Luminosity of Hβ broad line (ILR+VBLR -see the text) for the sources from Lakićević et al. (2017) , (11) Figure 1 . The relationship between 0.2-12 keV (Rosen et al. 2016 ) and 2-10 keV luminosities (Bianchi et al. 2009). and the luminosities at 0.2-12 keV for the 33 NLS1 and 33 BLS1 objects ( Table 2) . The Eddington ratio (measure of the accretion rate in Eddington units) from the optical data is found as R Similarly as above, Eddington ratio from the X-ray data
Edd
, where L BOL ∼25·L X 2−10keV (Georgakakis et al. 2017) , and L Edd is the same as above. Here we needed the luminosity at 2-10 keV band, but we only had the luminosities from 0.2-12 keV band from Rosen et al. (2016) (see Section 2.1). Therefore, we found the conversion from 0.2-12 keV to 2-10 keV luminosity, using the catalogue Bianchi et al. (2009) (where they gave 2-10 keV luminosities) and catalogue Rosen et al. (2016) , where they have luminosities at 0.2-12 keV band. That conversion is L X 2−10keV
+ (1.841±0.817) (see Fig. 1 ).
The MIR lines were fitted with a simple Gaussian (see Fig. 2 ), and their fluxes and luminosities were found. We adopted the fitting results that show good fits (signal to noise>3). The luminosities of In Sec. 3 we used Mann-Whitney U-test (Wilcoxon Rank-Sum Test) in order to compare the parameters among NLS1 and BLS1 objects. This test is used to reveal whether the two independent samples are selected from the same population, by comparing the medians of these two samples. It does not require the assumption of normal distributions, like the T-test. Null hypothesis (H0) for this test is that the two populations have the same distribution. The main result of this test is the P value. If the computed P is greater than the chosen significance level (we adopted 0.05), H0 is accepted, else H0 is rejected. 
RESULTS
In the Fig. 3 we present the distributions of redshifts and L5100 for the total sample of (a) BLAGNs and (b) NLS1s. As expected, redshift is correlated with L5100, somewhat stronger for BLAGNs: R=0.77, P<0.00001, than for NLS1s: R=0.56, P<0.00001. We performed Mann-Whitney U-test in order to compare the redshifts between NLS1 and BLAGN objects. The resulting P value of this test is P<0.00001, which means that the redshifts are significantly different. NLS1s have somewhat lower redshifts: mean(z BLAGNs )=0.184, median(z BLAGNs )= 0.140, mean(z NLS1s )=0.095, median(z NLS1s )=0.0667. We do not consider this difference particularly important for the characteristics of these objects -see more in Sec. 4.1. If we exclude one NLS1 with the highest L5100 (>47), BLAGNs are distributed over the larger interval than NLS1s. MannWhitney test for L5100 between NLS1s and BLAGNs shows P=0.0005, which means that L5100 is significantly higher for BLAGNs: mean(L5100 BLAGNs )=44.26, median(L5100 BLAGNs )= 44.41, than for NLS1s: mean(L5100 NLS1s )= 43.89, median(L5100 NLS1s )=43.91.
Comparison of NLS1s and BLS1s
It is known that NLS1s have more often PAH molecules than the BLS1s: PAHs are found in 70% NLS1, and 45% BLS1 objects (Sani et al. 2010) . Also, NLS1s have higher accretion rate (see Section 1). Mann-Whitney U-test is performed in order to compare all spectroscopic parameters between NLS1s and BLS1s. As one can see from Table 4 , all parameters (except RPAH and the optically derived accretion rate, R opt Edd ) are higher for BLS1s than for NLS1s. The luminosities are often higher one order of magnitude. The optical and MIR luminosities, AGN contribution, redshift, and M BH are all higher for the BLS1s than for NLS1s. The parameters from the Table 1 that are not given in Table 4 do not show any significant differences according to this test, or they are not available for enough objects. 
NLS1s and BLS1s with X-ray data
All four HRs and luminosities at 0.2-12 keV band, L 0.2−12keV , were compared for the NLS1 and BLS1 samples, and significant differences were found in 3 HRs and luminosity L 0.2−12keV (Table 5 ). NLS1 objects have lower HRs and luminosities than BLS1s. That indicates that NLS1s are softer and less bright sources at X-rays. The accretion rate R X Edd , derived from the X-ray data (see Section 2) is higher for NLS1s than for BLS1s, as shown in the literature (see Table 5 , and Section 1). Table 4 . Man-Whitney U-test for significant differences between optical and MIR parameters of NLS1 and BLS1 objects: the parameter names are given in the column (1), P values are given in the column (2). Mean values of the parameters for the NLS1s and BLS1s are given in the columns (3) and (4), while their medians are given in the columns (5) Table 5 . Man-Whitney U-test for the differences between NLS1 and BLS1 objects for X-ray data: hardness ratios (HRs), luminosity at 0.2-12 keV and the accretion rate derived from the X-ray data. The parameter names are given in the column (1), P values are given in the column (2). Mean values of the parameters for the NLS1s and BLS1s are given in the columns (3) and (4), while their medians are given in the columns (5) 
Comparison NLS1s and BLAGNs
The magnitudes of the spectroscopic parameters for NLS1s and BLS1s were compared in Sec. 3.1. Since quasars (they belong in BLAGN) are brighter and more massive objects than S1s, here we explore only the correlations of NLS1s vs. BLAGNs. Most of the conclusions from Sec. 3.1 about BLS1s could also apply for the BLAGNs.
Correlations of optical, X-ray and MIR parameters of NLS1s and BLAGNs
The AGN optical luminosity, L5100 and X-ray measured luminosity are compared with the AGN luminosity at 6 µm in Fig. 4 . If we exclude the 3 outliers from the BLAGN plot (where log(L 0.2−12keV )<43 -see the lines on the Fig. 4 ), then we obtain the X-ray-MIR correlation with Pearson correlation R=0.683, P<0.00001 for BLAGNs, while for NLS1 plot, we obtain trend with R=0.588, P=0.00016. The optical-MIR relation, obviously present in both NLS1 and BLAGN samples is shown in Fig. 4 -middle panel.
The log(L5100)-log(L 0.2−12keV ) relation is given in Fig. 4 bottom panel. Again, if we exclude the three outliers for BLAGNs, where log(L 0.2−12keV )<43 (see the lines on the Fig. 4) , we obtain the correlation R=0.642, P<0.00001, while for the NLS1 objects, the correlation is R=0.471, P=0.00377.
BLAGNs show somewhat higher correlations among X-rays, MIR and and optical luminosity than NLS1s (see the discussion in Sec. 4.2).
Similarly as above, in Fig. 5 -a) In Fig. 6 -upper panel, the plot RAGN-L5100 is given: a trend is present only for the BLAGNs, while for the NLS1s we do not notice any correlation. As well, when we exclude one data point (marked with black filled circle), where log(L5100)>47, from the NLS1s graph, we still do not find any trend for that plot.
As we know the PAH luminosity grows with the AGN optical and MIR luminosity for both NLS1s and BLS1s (Woo et al. 2012) . In Fig. 6 -bottom panel -we compare the well-known anti-correlation between RPAH and black hole mass (Sani et al. 2010; Lakićević et al. 2017) , for NLS1s (and we see the trend) and BLAGNs (where we do not notice any trend). That may indicate that NLS1s have PAHs destroyed by the AGN, as M BH grows, while that is not the case for the BLAGNs. Possibly, the location of PAHs is further from the AGN in BLAGNs than in NLS1s.
We compare R Edd with RAGN and with the luminosity at 6 µm in the Fig. 7 (upper and bottom pannel, respectively) . The trends are found only for BLAGNs, and not for NLS1s.
Kinematic characteristics of the NLS1 and BLAGN sources
In order to explore difference between BLR kinematics in NLS1s and BLAGNs, we plot the FWHM(Hβ) as a function of the luminosity at 6 µm (see Fig. 8, upper panel) . As it can be seen in Fig. 8 (upper panel), there exists a correlation in the case of NLS1 sample, while there is no correlation in the BLAGN sample.
Also, we explore FWHM(Hβ) vs. RPAH (see Fig. 8 -bottom panel). We found an anti-correlation between RPAH and FWHM(Hβ) for NLS1, while there is no trend for the BLAGNs. Notice that Sani et al. (2010) found that S1 objects with narrower FWHM(Hβ) have stronger PAH emission. That agrees with our plot for NLS1s and with the higher PAH abundance in NLS1 than in BLAGNs. Therefore, we conclude that this relation was not found in Lakićević et al. (2017) BLAGNs, there is no any trend. Although the number of data points is low, the plots for all those three spectral lines suggest the same conclusions.
In Fig. 12 we compared FWHM(Hβ) with some optical parameters for the objects from Lakićević et al. (2017) . The data for the upper panel are presented in Table 1, while while the dashed lines are for NLS1. Also, we notice that NLS1s have lower scatter about y values.
Additional optical parameters from the literature
The dataset from Lakićević et al. (2017) contains only 17 NLS1s and 65 BLAGNs. The Man-Whitney U-test shows significant differences of log([O III]/HβNLR) among these two populations: P=0.0124. Mean and median log([O III]/HβNLR) for NLS1s are 0.684 and 0.59, while for BLAGNs they are: 0.95 and 1.03. That agrees with findings that this ratio is lower for the starburst dominated objects than for "pure AGNs" (Popović & Kovačević 2011) . However, we do not notice any differences in EW[O III] for these two populations, while for EW(HβNLR) the difference is quite high: P<0.00001: for NLS1s, mean is 5.52 and median is 4.52, while for BLAGNs, mean is 3.3, and the median is 2.6. 
NLS1 and BLAGN correlations restricted by the redshift and L5100 ranges
As we are aware of the difference in redshifts in our NLS1 and BLAGN samples (see Fig. 3 Finally, range 42.455809≤log(L5100)≤45.652752 contains 53 out of 56 NLS1 objects. M BH -RPAH trend for NLS1s was R=-0.524; P=0.00011. RPAH-FWHM(Hβ) correlation was: R=-0.481; P=0.00047. L6-FWHM(Hβ) trend was R=0.482, P=0.00025. RAGN-L5100 trend was not found. And the accretion rate was not related to L6 for objects in this sample. Like in the previous paragraph, luminosity difference does not change NLS1 correlations significantly.
DISCUSSION
The differences between NLS1s and BLS1s
In Sec. 3.1 we showed the differences between NLS1s and BLS1s objects. One of the results is that the redshift is lower for the NLS1s than for the BLS1s. That phenomenon might be well understood in : on their Fig. 6 they show that the frequency of NLS1s remains relatively constant up to z<0.8, while the occurrence of BLS1s increases with the redshift. That may be the reason why we see that NLS1s have lower redshifts. However, the difference in z between NLS1s and BLS1s may also be the consequence of the selection effect. As NLS1s are less luminous than BLS1s (see Table 4 ), we may not be able to observe NLS1s on the larger distances, while BLS1s could be observed. We do not consider the possibility that the redshift significantly influences the differences between NLS1s and BLS1s, since many studies showed that the NLS1s have remarkably different characteristics from BLS1s and because that redshift difference is not high.
Our results show that most of the parameters are higher for BLS1s than for NLS1s (z, L5100, L6, RAGN, M BH , luminosity of [Ne V] and [O IV] coronal lines, X-ray luminosity (at the 0.2-12 keV band) and three hardness ratios), while the accretion rates R opt Edd , R X Edd and RPAH are higher for the NLS1s. That agrees well with the results from the literature (Sec. 1) and with the expectations of BLS1s being more massive and luminous objects with less starbursts than NLS1s. Although the NLS1s have lower RAGNs than BLS1s, the RAGNs for NLS1s are also usually quite high (upper panel of Fig. 7 ).
Comparison between X-ray, optical and MIR spectral characteristics of NLS1s and BLAGNs
In Fig. 4 -the connection between the X-ray, optical and MIR luminosities are compared. If we exclude the 3 outliers from the upper and bottom BLAGNs panels, we notice that BLAGNs have higher correlations than NLS1s. Perhaps that could be explained by the higher strength of the BLAGN central sources, or that BLAGNs have more defined structures. Similarly, a relations between L5100 and the coronal line luminosities ([Ne V] at 14.32 and [O IV] at 25.89 µm) are found for both NLS1 and BLAGN samples ( Fig. 5 -a) and b) -respectively). In Fig. 5 -c ) and d) -L6 is compared with the same lines, respectively. L6 have stronger relations to coronal line luminosities than L5100. We can conclude that an AGN is the main heating source for both optical and MIR continuum. In Fig. 6 -top panel, a trend among RAGN and L5100 is presented: it exists for BLAGNs, but not for NLS1s. It might be that BLAGNs have better defined structure, or having AGN radiation more penetrating.
As it can be seen in the Fig. 6 -bottom panel -the M BH -RPAH relation is present only for the NLS1 objects. The PAHs destroyal is believed to exist close to AGNs (O Dowd et al. 2009; Sales et al. 2010; Diamond-Stanic & Rieke 2010) . Our results show that PAHs are significantly destroyed, while M BH increases, for NLS1s. There might be a physical distance among PAHs (or starbursts) and the AGNs in BLAGN objects. Perhaps this anti-correlation may be explained by the fact that NLS1s have higher accretion rates and more spirals, therefore eating more PAH.
In Fig. 7 -upper and bottom panels, we see that the optically derived accretion rate, R opt Edd , is somewhat dependent on the RAGN and L6, respectively, but only for the BLAGN objects, while NLS1s do not show that trend. Possible explanation for that phenomenon is connected with the recent study of Du et al. (2018) , who showed that the BLR radius, R BLR , is not related to the optical luminosity for the NLS1 objects (objects with high accretion rate). According to their relation (3), the R BLR is related with luminosity and with accretion rate. If R BLR does not depend on the luminosity, then the accretion rate might not be depending on the luminosity, as well, and the relation R BLR -L5100 (Equation 2) may not be correct for NLS1s.
Kinematic differences between NLS1s and BLAGNs
In the Sec. 3.2 there are given various correlations among NLS1 and BLAGN parameters. Firstly, Fig. 8 -upper panel presents a trend for NLS1s -among FWHM(Hβ) and luminosity at 6 µm, L6. A somewhat similar comparison is done by Popović & Kovačević (2011) , where the connection between FWHM(Hβ) and L5100 was found to exist in the AGNs where the starbursts are present (high correlation coefficient: R=0.74). They discussed this phenomenon and proposed the possibility that the starbursts influence both FWHM(Hβ) and L5100 in that group of AGNs. Here we suspect that the L6-FWHM(Hβ) and L5100-FWHM(Hβ) connection may have the different origin than the influence of the starburst: having in mind the relations among coronal line luminosity and FWHM(Hβ) (Figs. 9 and 10) , coronal line luminosity-L5100 relation (Fig. 5 a) and b)), as well as coronal line luminosity-L6 relation (Fig. 5 c) and d) ). We may doubt that the BH grow (not the starburst) is the source that increases luminosities and FWHM(Hβ) in NLS1 objects. AGN may be evolving with M BH , FWHM(Hβ) and luminosities grow, in NLS1s. Thus, L5100 and FWHM(Hβ) are related, but this L5100-FWHM(Hβ) relation is probably a secondary, not the primary relation. Perhaps that is also the case for the S1s with log([O III]5007/HβNLR)<0.5, that show L5100-FWHM(Hβ) correlation in Popović & Kovačević (2011) . Curiously is that we have not found any correlation between FWHM(Hβ) and L5100 for our NLS1 neither BLAGN sample.
Having in mind that the black hole mass depends on FWHM and luminosity as:
(1) (Sani et al. 2010) , we may consider why luminosity is correlated with FWHM(Hβ) in NLS1. The cause could be that the mass range is low and that FWHM(Hβ) is less dominant in NLS1 than in BLAGN, therefore FWHM(Hβ) is correlated to luminosity in NLS1s. Also, according to relation for the R BLR from Bentz et al. (2009) :
where α ∼0.6, and knowing that L5100 is higher for the BLAGN than in NLS1 (that we showed in Sec. 3.1) we may conclude that R BLR is larger for BLAGNs than NLS1s. Therefore, we may expect that together with the FWHM(Hβ) grow, R BLR also extend.
In the other hand, in the case of virialization (gravitationally driven motion), the Equations 1 and 2 can lead us to FWHM(Hβ) 2 ∼ M BH R −1.08 BLR , which may be in contradiction with the previous assumption that R BLR grows with FWHM(Hβ). Again, the explanation might be that the Equation 2 does not work for the NLS1s (Du et al. 2018) .
The trend FWHM(Hβ) -RPAH, in Fig. 8 -bottom panel, only for NLS1 objects, also suggests that there is an interaction among starbursts and the AGNs, for NLS1s. It seems that the PAHs get destroyed and heated/excited by the AGN (PAH luminosity grows with the AGN luminosity; Sani et al. 2010) as FWHM(Hβ) (and M BH ) grow.
As we saw in Figs. 9, 10 and 11, the correlations among the MIR line luminosities of [Ne V], [O IV] and [Ne III] are present with FWHM(Hβ) and RPAH, but only for the NLS1s. This seems to agree with the evolution of FWHM(Hβ) with L6 and L5100 that we mentioned above. [Ne V] and [O IV] are coronal lines and can only be excited by the AGN. As M BH grows, FWHM(Hβ) increases, the continuum and line luminosities increase, while RPAH drops, for NLS1 objects.
In Fig. 12 -upper panel, a trend between FWHM(Hβ) and luminosity of Hβ broad, seems to exist, for the NLS1s (R=0.734). That relation, for NLS1s, is already discussed by Véron-Cetty et al. (2001) , Zhou et al. (2006) and the references within. Zhou et al. (2006) found much weaker trend (R=0.29) and they supposed that this correlation is caused by the existence of upper limits in the accretion rate in Eddington units. Véron-Cetty et al. (2001) The relations among the coronal line luminosities and M BH are examined in the Fig. 13 . According to these data, the trends are much higher for NLS1s than for the BLAGNs. It is doubtful if such connection can be used for the M BH estimation for the BLAGNs. The reason for the better correlations for NLS1s may be that NLR (where the coronal lines come from) does not have the information about the BLR (that exists in BLAGNs). However, these trends agree with previous conclusions that the coronal line luminosity increase is connected with M BH grow.
Summary of the differences between NLS1s and BLAGNs
We confirmed and showed that BLS1s have higher optical, MIR and X-ray continuum luminosities, luminosities of MIR lines, M BH s, and RAGNs than NLS1s. NLS1s have higher accretion rates and RPAHs than BLS1s.
We found several following relations that exist for NLS1s, but not for BLAGNs. Firstly, FWHM(Hβ) is correlated with line and continuum luminosities. Secondly, RPAH is anti-correlated with the line and continuum luminosities. Thirdly, FWHM(Hβ) is correlated to log (LHβ broad) and FWHM[O III] and anti-correlated with EW(HβNLR). One possible explanation for these relations for NLS1s is that these objects have their BHs growing together with all luminosities and FWHM(Hβ), while RPAHs drop.
The relations among the MIR coronal line luminosities and M BH s are found to be stronger for the NLS1s than for the BLAGNs. It may be because NLR (where the coronal lines come from) does not have the information about the BLR (that exists in BLAGNs), therefore this method might not be suitable for the M BH estimation for BLAGN objects.
CONCLUSIONS
Here we investigated the differences in the optical, X-ray and MIR spectral characteristics between NLS1 and BLS1 and/or BLAGN objects. We found several relations which seem to exist for NLS1s, but not for BLAGNs: as FWHM(Hβ) grows, luminosities of optical and MIR continuum, luminosity of MIR lines, luminosity of Hβ broad and FWHM[O III]-grow as well, while RPAH and EW(HβNLR) drop. The reason for these trends in NLS1s is probably the black hole grow and consequently the luminosities and the FWHM(Hβ) grow, while BLAGNs do not show these trends because they have a different evolution and also possibly a different physical characteristics (for example starbursts far away from the AGN).
Here we list some conclusions:
(i) Parameters: L5100, M BH , RAGN, L6, and luminosities of coronal lines [Ne V] and [O IV] are higher for the BLS1s than for the NLS1 objects. RPAH and accretion rates are higher for NLS1s than for BLS1s. Most of conclusions for BLS1s from this work most likely apply for the BLAGNs, since BLAGNs are brighter and more massive than BLS1s.
(ii) BLS1s are harder sources than NLS1s. X-ray luminosity, L 0.2−12keV is higher for BLS1s than for NLS1s.
(iii) In NLS1s: the M BH grow may be the reason for the FWHM(Hβ) and L5100 increase, therefore -a reason for the correlation FWHM(Hβ)-L5100 (Popović & Kovačević 2011) and FWHM(Hβ)-L6 trend (this work). For the same reason, FWHM(Hβ) is also in trend with luminosity of Hβ broad, the luminosity of MIR lines and FWHM[O III], while anti-correlated with EW(HβNLR) and RPAH.
(iv) The anti-correlations among FWHM(Hβ) and coronal line luminosities with RPAH, for NLS1s suggest that AGN may destroy PAHs for these objects, as BH grows. (vii) NLS1s have significantly stronger correlation between M BH and the luminosity of coronal lines (R∼0.8), than BLAGNs (R∼0.4). That relation is proposed for the estimation of the M BH (Dasyra et al. 2008) . Perhaps NLS1s have stronger trend because NLR (where the coronal MIR lines come from) does not contain the information about the BLR (that exist in BLAGN objects), while NLS1s might not have BLR.
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APPENDIX A: [OIII]λ5007/Hβ RATIO FOR THE REMAINING OBJECTS
In this work we used 7 objects from Lakićević et al. (2017) that were not previously classified as NLS1 objects, although they have FWHM(Hβ)≤2200 km −1 . For that, it was needed to check if their ratio of fluxes of total [OIII]λ5007 and total Hβ (where total applies to the sum of both broad and narrow components) is <3. In the Table A1 we give the fluxes of these lines and their ratios. We concluded that these 7 objects are NLS1s. 
